Relationship of the terminal sequences to the length of poly-N-acetyllactosamine chains in asparagine-linked oligosaccharides from the mouse lymphoma cell line BW5147. Immobilized tomato lectin interacts with high affinity with glycopeptides containing long poly-N-acetyllactosamine chains.
To investigate the factors regulating the biosynthesis of poly-N-acetyllactosamine chains containing the repeating disaccharide [3Gal beta 1,4GlcNAc beta 1] in animal cell glycoproteins, we have examined the structures and terminal sequences of these chains in the complex-type asparagine-linked oligosaccharides from the mouse lymphoma cell line BW5147. Cells were grown in medium containing [6-3H]galactose, and radiolabeled glycopeptides were prepared and fractionated by serial lectin affinity chromatography. The glycopeptides containing the poly-N-acetyllactosamine chains in these cells were complex-type tri- and tetraantennary asparagine-linked oligosaccharides. The poly-N-acetyllactosamine chains in these glycopeptides had four different terminal sequences with the structures: I, Gal beta 1,4GlcNAc beta 1,3Gal-R; II, Gal alpha 1,3Gal beta 1,4GlcNac beta 1,3Gal-R; III, Sia alpha 2,3Gal beta 1,4GlcNAc beta 1,3Gal-R; and IV, Sia alpha 2,6Gal beta 1,4GlcNAc beta 1,3Gal-R. We have found that immobilized tomato lectin interacts with high affinity with glycopeptides containing three or more linear units of the repeating disaccharide [3Gal beta 1,4GlcNAc beta 1] and thereby allows for a separation of glycopeptides on the basis of the length of the chain. A high percentage of the long poly-N-acetyllactosamine chains bound by immobilized tomato lectin were not sialylated and contained the simple terminal sequence of Structure I. In addition, a high percentage of the sialic acid residues that were present in the long chains were linked alpha 2,3 to penultimate galactose residues (Structure III). In contrast, a high percentage of the shorter poly-N-acetyllactosamine chains not bound by the immobilized lectin were sialylated, and most of the sialic acid residues in these chains were linked alpha 2,6 to galactose (Structure IV). These results indicate that there is a relationship in these cells between poly-N-acetyllactosamine chain length and the degree and type of sialylation of these chains.